1 0 1 the potential repercussions of this accelerated growth on adult fitness. We speculated that 1 0 2 L.p. WJL -mediated acceleration of growth in an otherwise nutritionally challenging environment 1 0 3 might be deleterious at later stages such that it would lead to the emergence of unfit adults.
0 4
To address this question, we assessed several fitness parameters in young adult flies and 1 0 5 observed that overall, L.p. WJL -association was not detrimental for adult fitness. Furthermore, 1 0 6
for adult males it proves to be an advantageous partner; L.p. WJL -associated males are not 1 0 7
only emerging several days before their germ-free siblings, they also survive longer in 1 0 8 nutritionally challenging conditions. L.p. WJL is thus a true beneficial partner for Drosophila 1 0 9 along its entire life cycle, and even more so in a poor nutritional environment. We therefore 1 1 0
propose that bacterial members of the fly microbiota might represent one of the factors 1 1 1 contributing to the ecological success of Drosophila melanogaster. starvation tubes contain a cotton ball soaked into a water reservoir to prevent them from 1 7 1 drying. The cotton is covered with a piece of Whatmann paper on which the flies will be.
7 2
Survival of the flies was recorded twice a day until all individuals were dead. newly emerged adults were kept all together for 3 to 4 days before males and females were 1 7 7 separated for the subsequent experiments. Groups of 10 mated flies were transferred to 1 7 8 fresh vials containing either standard or low-yeast diet. Flies were transferred to fresh fly 1 7 9
food tubes twice a week and survival was recorded daily until all individuals were dead.
8 0
Depending on the condition and on the experiment, 5 to 10 replicates were performed. To determine whether L.p. WJL had an impact on the fly physiology at the adult stage, we first 1 9 5
assessed the direct effect of L.p. WJL on adult Drosophila, by associating newly emerged flies 1 9 6 with the bacteria. After a larval development on a normal diet in axenic conditions (germ-free 1 9 7
(GF), devoid of microbiota), the young emerging adults were either associated with L.p. WJL or 1 9 8 kept axenic ( Figure 1A) . The flies were left to mature for several days on diets with 1 9 9
decreasing amounts of yeast and were then tested for fecundity, fertility and resistance to were always dying at the same rate regardless of the diet they were kept on since 2 0 9 emergence ( Figure 1D right panel) . The association with L.p. WJL however did not impact 2 1 0 any of these adult fitness traits. In addition, we tested the same parameters in flies that were 2 1 1 raised on a normal diet in the presence of L.p. WJL during larval life. In such optimal nutritional 2 1 2 conditions, the developmental time is similar for the axenic and the L.p. WJL -associated flies, 2 1 3 and here again there was a clear impact of the diet composition on fecundity, but no 2 1 4 bacterial contribution was revealed for either fecundity or resistance to full starvation ( Figure   2 1 5 S1). We next assayed the lifespan of these flies raised with or without L.p. WJL on a normal 2 1 6 diet, and kept as adult on either the same optimal diet or on low-yeast food ( Figure 1E ,F).
1 7
Here, we saw a significant increase in the lifespan of axenic females kept in nutritionally rich 
6
The Lactobacillus plantarum WJL -mediated larval growth acceleration is not deleterious 2 2 7 for adult fitness 2 2 8 2 9 significant impact of this commensal bacteria on the tested fitness parameters. subsequent adult fitness, we tested flies raised on a low yeast diet with or without the 2 4 0 bacteria, as depicted in Figure 2A . As previously described, when raised on a low yeast diet raised on a low yeast diet was similar, regardless of their microbiota status ( Figure S2A ).
5 5
We are confident that our experimental setup can efficiently manipulate the ovariole number, into differences in resistance to full starvation. In addition, similar results were obtained 2 7 3 when we tested these parameters in adult flies that were matured on a diet with an 2 7 4
intermediate yeast content (Figure S3) . Notably, for some of these experiments, the 2 7 5 statistical analyses show significant differences between the groups, but the differences they 2 7 6
represent are tenuous and probably not of any biological relevance. Collectively, these data 2 7 7
suggest that even though larvae associated with L.p. WJL develop faster in an otherwise poor 2 7 8 nutritive environment, they do so without generating fitness cost for the later stage and give 2 7 9
rise to fit and fertile adults. While performing the experiments, we noticed that when kept on a low-yeast diet, adult 2 8 3 males were dying rapidly and a significant proportion of them were already dead 10 days 2 8 4 after emergence. We then decided to study more in details the lifespan of flies raised in such 2 8 5 nutritionally poor conditions. After emergence from larval development on a low-yeast diet, 2 8 6 the adults were either kept on the same low-yeast diet ( Figure 4C) , or transferred to an 2 8 7 optimal diet ( Figure 4A ). We saw that, while the association with L.p. WJL did not impact the Furthermore, these studies were also specifically addressing the differential impact of 3 3 7
Acetobacter species versus Lactobacillus species and demonstrated that, in their setup, the 3 3 8
later had little to no effect in comparison to the former ( 
4 5
After having ruled out a direct impact of L.p. WJL on adult fitness, we wanted to investigate the 3 4 6 potential repercussions of the bacteria-mediated larval growth acceleration on the adult flies.
4 7
When larvae are raised on a low-yeast diet, the presence of L.p. WJL promotes their growth 1 3 live longer, L.p. WJL also allows males to stay fit and reproductively active longer. This is an 3 7 1
interesting future direction to follow given the growing evidences supporting a role of the 3 7 2 microbiota in the aging process (Heintz & Mair 2014).
7 3
Overall, our results reveal that L.p. WJL is beneficial for Drosophila melanogaster all along the 
